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(54) PRODUCTION OF HIGH-DENSITY ORGANIC MOLECULAR THIN FILM ~~~~~ 

(57)Abstract: 

PROBLEM TO BE SOLVED: To readily prepare an arbitrary pattern of high density and high 
crystallinity by masking a titanium oxide substrate with an ultraviolet-screening material on its 
surface and irradiating the substrate with ultraviolet rays and allowing organic molecules to be 
selectively adsorbed only on the ultraviolet radiation area. 

SOLUTION: The titanium oxide substrate is masked on its surface with an ultraviolet-screening 
material, irradiated with ultraviolet rays to form a hydrophilic area of an arbitrary pattern. An 
organic molecule that is known to be selectively adsorbed to this hydrophilic area is adsorbed on 
the hydrophilic area to form an organic monomolecular thin film of high density. As this organic 
molecule, are cited a straight-chain organic molecule bearing covalent bond groups comprising a 
lower alkoxy silyl group on the chain terminal, a straight-chain organic molecule bearing sulfonic 
acid group on the chain terminal, or the like. 
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ft. 

[»*JS6] *^{;*;u#+->^s**-r«»ii:mtt* 20 
x * * fc \t t> * ->;u* £ irf 3 8itt*r&# 

^«r*fflTSAc«^S»c:ffl^, Zr, Hf, Cu*5<J;tf 

[0 0 0 1] 
[0 0 0 2] 

[fik*CD&ffi] fig*. &mm#¥»m£LT. Langmuir 
Blodgetlflg (JWT. fLBISj *5«t^gSffi 
^{t^^M (Self -assembled monolayer ; £TF. 
TSAMJKj <hH5) >9^*T*^. LBill SSTktt 

-sctTJ^^K^^b, tvmtt^m&Bifc&mz 
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[0003] ftmo^mft? mm<o/t^->m^mzi= 

5. flIAtt. ST. ¥#^£/ctt&8rJI£ffi*>*U 

m.Tm. •mn-mtzE(D3.*)v*--mzuftmzmm 

[0 0 0 4] 

[f£^75<#j*bJ;:5<h-r<5i!ilS] iafEbfcr«h<, 8!* 

mz#\s-zm^it#>\z* Mfoco&m&iLi-cb 

<Dmmzft-%tz&t>&&m}iTz>. mtt'&znrcm&ft 
\zmm&&2>m&*>®ig><n&2nT\,'>z>. ^v-Mt 
lt. mte&tiLmMizmft^mzfc^-rzm. Bs*tctr 

>*-;P i B|Hf*i<S /Jx7t#£ CT L £ 5 £ t> 5 ffiS^rt* 

*mm-?z>z.t\z$>z>. 

[0 0 0 5] 

gfcigtMiz&tttmzmftm&wM-rzztizjiiT, m. 
&tetm±izmm*&mm. **tt«**xsfc:ffR 

<OSAMmJ:0iSStt^iiS<. ^OiiS^ftT**^. g?{t 
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CD/* 9 - > \Z S A MM £ MJ&T Z> Z. £ #T # -5 „ 
[0 0 0 6] Sf{t^^>*«^ffi^^i(aSS»fCj;l9ie 

^&&<nyt (4 0 0 nm£lT0#fttt«tt) TttBT* 10 
C<tT. ^L^>*«*®Kf^-IEft2*#£fefi)t£ 
ft. t<Do^>. mm^HS (O ; 2 p) G)iE7L^*StC^ 

te. ^-V>^+2. 0 7 V, tgi{l##j+l. 3 6V, 
1. 2 3VT65. ^C05i^K^^«*^Bg 

[0007] isst, mt^? y&tia&miz&tE-t&it^ 

■5. ttftttjiBtt£ «fc 0 ®E-ft^^ >*«*®T'^/B!^ffl 
[0 0 0 8] S««ffi^*ttT I *^^*fctt«7K'ttT- 

ii, *«ascot>w (a7Ktt) T9 5~i 0 o° garr& 
-5. ^^*-(c->U3>g^sfrtiK (gt*tt) iztt-tzfc 
commmt 7 0 • mm. -> u 3 >7K&mbkli8i (it* 

14) tC*tlxT5 5° igS, *3d:0:->Uzi>a«S® (3* 
TMt) tC^LTl 0 5° g«T&5. 

<t. B?{t^^>s«^®{c*fr^*cD^tt^fio~4 o 

fc. ?K<z>fS:M£iglil 0° ^TKtt&e,&i,>©##ilT- 
[0 0 0 9] 8i7M4££i;-53Egteg3iitt. ^e®w^ 

flIT&-5£:SftftTU-5 ; Z.Anong. Al'lg. Chem.. 389, 
92(1972). *&9Vmmt&V>m\L3-9 >««±a>7KBE« 
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SSfiii^^LT. &*T-l;M£*SftfrV>«©iiSSS 

ns. >a«*® ^5 

fflv^cit-e. 7k&mom—MPi\zi5i-tz>igmt>mmff : } 

[ooio] m#m i «ciBiEoSi^a[*tti^»is©i!! 

m\L^* >m®Mmz&i&<7>wmm.m:w 

7Kttm«»cs^eq«cia»-r-5 - <^ftT^>*#«:^)■ 
; ?£K*3-fe^TS Z. i^^gSfrS. 
[0 0 11] »*Jl2{ClS«EWii5^**tSt*^jiKW 

9SCS. (1) V- (CH,) , -W- (CH,) ,-SiCl 
„ X,..-?83ft*. ZZ\\Z. n«l~3©fi&, i*J; 

j teO^fcttjEWSgaffc^T. i + j »5~1 8# 
*t>S£ST&*. ViUTtt-CH,. -CH = CH,. 
-COOH. ;\a^f>m=F. -CO, CH,. -SiCl 

„x,.„. - si (or).x,.., -cN($&mtf*>n 

-5. WiLTteCH,, T;i/^r-U>. 7Mrl/>, 

xtLx^&mTJu^-jum^m^^ti, ch,, c, 

[0012] 3 lCfB^©^5SSW8im^^-»MO 

£ <t*<43i ^.nx^-5<aiR7;i/3+->-> u ^s^^r-r-sa 

tt. — ^ (2) V- (CH,) , -W- (CH, ) ,-S 
, (OR) ,X,.,T^n5. CClfC. i. j *>J;tfn 
^la^ftfC^^T^-S. R£LT«C, ~C«CD<6i»7 

[0013] lt:RB4£iEttaftca&tt*&?*R<z> 

^ >S«^®tCS*?e<)IC©*UT SAMlSMta - 
i: t5<4jj e. nx ^-5 5f;X >SE8S:*5S{C 3t=X * > 

mm\t. —f&&. (3) SH- (CH,) i-PH,0,T« 
$n^. i «ft<£^*^^SSCCfeoT, 5~18#g 

[0014] m*ms\zmiSL<Dm®mmmmft?nmv> 
mm.^mt. mn-mmmz^omm7Kitttj.-orc.mt^ 

^>S«a®tC. lS5MICK»LTSAMi$Mt5 
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mmt, — (3) PH.O,- (CH,) ,-PH.O, 

10 0 15) m&m 6 \zmmo&®mGmmft?mmo 

^>»«*lSIC. giRMlC©»LTSAM|g|£0firr ; 3 

rt^ae.nTU5*M*y;« (-cooh) 

am. *-<z>4HHffi&u:. -«s:it (3) z- (c 
Hi) i - cooHTHStis. ittiMEjgitfcrau-ca 

oT. 5~1 8^*«t,ii^T*-5. ZtLTIi-SH'f' 

-ch, *jwhh&*i*. 

[ooi6] m#m7 \zm'&.<Dit6®&mm%mm<D§iim. 

*(C-PH,0,. -COOH^SrWT^WtS^^ffl 

V>. Zr. Hf, Cu. Z n^OD^Jg-f LT& 20 

ScMS:^-r-5il t^^t-T-S. SAMigi^gKr:^ 

•I Wa* "Jure & -5 v 

[0 0 17] 

* >&*Hts - tT'mftmzmm7k&tti-z>tzmmz. m 

££^CD&. Zr. Hf. Cu. Z n #©#S&JS'f * 30 

snctt, &ig;<D/iii?->\z%mm$:Mf&-rz>z\t 

^ >««<!: LT. mtzF*>m&&m&}3JiZfS i» 40 
[0 0 18] 

^t^^>a«*®*roS*Lfe (il) . HSfcNM* 
ttl OmWJ^iT2IH5Mifla«T'<&5. l«Xe7>7 50 
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&) (Dtp&mzfflttzntz&m 1 mmOT^wgp^tciia* 

ii£nTt^&. u^T'd — 224 0 um<Dtit=?1fifr£,tj. 
Z>rt?->&^TZ> 1 0 0 (imdiCTXJOTU;. 

ss*Mfcwtwt* nfcastt* «t corns nufr-o tz &mz 

Rgtt^tl^ofcgP^T^. 9 5-1 0 0° J* 
ffiTN*6-£;i«h#?MgSn;t. 3IJ-S©fi^l0mm 

m&<D*&<Dm<mK>-=>&^T&z>m.wi.&.Mz. sus 
m.7k&&7ji-r£oizt£-z>fzm<t3 L ? ^isii! 

LT*3Vifc l mMitacD^^v'JU F'J^QDy7> 
[CH, (CH,) „SiCl,; OTS]^JC3^WS 
mmmi'fz (i2) . 4©OTSig»li. 7 9m 1 COO 
TS*n-'v+itfA> ; 7 Om 1 +B3*ft^iff ; 3 0 
m HCg^LTfflliSLfc. ffi«, OTSig&te. 

WiM^mti&tf, oTsmftT-m<D±.\z<tow&)Wtmizj: 
ztzmz. sAum : -e&wi>mt)titzm<t3 L ?>&m 

£?aa*;UAT3#Wiftj£L;fc. ^<Z>&. Ar#XT 

zfa-vT&mzitrz. ^eicoTs^cos i -c 1 
Sf<k^^>a«a®co©*7ktcjgH-rs-oHa 

^£ffi^-r-5. Ctl{C«toa«*®lc:CH, (CH,) ,, 

s i c i , ofr*>t£2>mftirm:&o&fti,Tmi$.i<n 

8i2nfzm&W& < tt-o-C $ £ »c 7 tiTX i7 Ct 

uwznizA o nmM<Dm^mmMmm^-r. ft^tf 
wmisT\,*2>mmt. ^^^n^-y^-ox^mz 

H, (CH,)„SiC i,o^e>^s*^^o^3> 

[0 0 1 93 

[{tl] CH, - (CH,) ,,-S i C 1,+ (-OH) 
— CH, - (CH,) „-SiCl,-0- + HCl 

[0 0 2 0] *<J>'&. OT S^CD*JRJtv<OS i -C 1 
Sfc, ^fifctt^*W*5>tSJE&LTS i - OH 

m*w&.2nz>o ^co^^tc^ at 2) tc^r. 

[0 0 2 1] 

Ut2] CH, - (CH,) ,,-S i C 1.-0-+2H, 
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> O—CH,- (CH,) ,,-S i (OH) ,-0-+2H 
C 1 

[0 0 2 2] ^JC->7/-;U* (-S i OH) AW<D'> 
v /— ;PS£R*tt£UTTK5£ (ft 3) fc^-ttSfc** 

[0 0 2 3] 

[ft3] n [CH,- (CH,) ,,-S i (OH) ,-0 
-] — n [CH,- (CH,) ,,-SiO-O-] +nH 

,o 

[0 0 2 4] O T S tttmit^* >m fa±izMtRMlz 10 
!SfSn, «I2. 0 nmmZO&m&Ml&LX^ZZ.L 

a*, x u TV * h u - ic«t o xmigs nfc. 
[0025] (.mmm 2 ) (g?M#i 1 ) \z^xm^fz 

OTSft^-$:*9? ; T~»\'h , J *h*~s->?> [CH, 
(CH,) ,,S i (OCH.) ,] ft?iZ&Z.Tm&<om: 

«. — 214 0/zm(D*&^j|&^£ft5/1 : ?->£*-r-5 ! fe 

i oi^ras«gigLfe„ *mmM\ztm-cte. mmmi 

jffliBft^JStJfcjt (ftl~3) tl^^tc, JEJ^ttitfrU 

ft^sj&it at 6) \z-m-rmft?mtf. m<t^?>&fo 
&w±.<D4o um&<o&n.mmMm&\zwm.iznit m 

3). 7\f?X?lZTMffl-2tltc4 0 umfti<D%ftmm 

nD7t^A-t:3#m}fe#U Ar^Typ-LT^S 30 
[0 0 2 6] 

[ft4] CH, (CH,) ,,-S i (OCH,) ,+ (-O 
H) —CH,- (CH,) ,,-S i (OCH,) ,-0- + 
CH.OH 

[0 0 2 7] ^<D'&. OTS^B^^S/fcOS i -OC 
H,S*>. ±§n.tp£tilZmmtp(D*ftt£.foVT S i - 
OHSAW^ns. ^w^^TEiS: (ft 5) ICS^ 

t. 

[0 0 2 8] 40 
Mt5] CH,- (CH,) ,,-S i (OCH,) .-O- 

+ 2H,0-CH,- (CH,) ,,-S i (OH) ,-0- 

+ 2CH, OH 
[0 0 2 9] •JfO.Z^y J— )Vm (-S i OH) »•/ 

5/-;U«i8&7M^rLTTf5a: (ft 6) ic^-r^^ 
[0 0 3 0] 

[<t6] n [CH,- (CH,) ,,-S i (OH) ,-0 
-]— n [CH, - (CH,) ,, -S i -O-O-] +n 
H, O 50 
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[0 0 3 1] ^i^-rv'Jl'h'J* h*i/->7>ft7r1)m 
<t^^>*«±lCS#?6<){C©#$n, ^2. 5nmJ?£ 

[0 0 3 2] (*J60IJ3) (Ift&gm) izH^xm^tc 
OTS^fS^My h*X*>& ; HS (CH,) ,P 

H,o,^{c^^Tweiro^*fTofc. £-r, Xe? 

>7&m<>^ 1 0mW^±T2B$WSK^<t^^>«« 
SrMWt/t. TX^tLTH — 224 0 MnKDt&^SSS^ 

JS8l:-SHi^, K#ffiflo*Sai{ctt-PH,0,*£ 

^^^^^hThx^^^ £ i mucommx-mm-r 

fC2 4f^ffl»ffi-r^^<»:{C«koT. ^SHHgJP©*;!,* 
nfcSE{t^^>«««®«:®ofc (04) . 7tt7X^ 

\zTfflwt<tifz4 o umfivmftmmttmm&TK-r. » 

VtlzMfctSftX^Z. 3Ltz5\Zt}mft?<DfttelZ&tzZ 

yi^*x* ywtttT'mtitifzmt^? 8 
-UTKj^bfe. yju^i^x^g^^gHt^ 

>*«±»Cjl^e<JlC©*^n. iftO. 8nmJ¥£©i£|g| 

[0033] (.mmM4) (,mmm 3) iza^x m^tz 

1 0mW^±T2l$fl!]gSB£ft^*>S«£H8*fL 
LTfi. — 34 0 Mm«te^|jGM>e>&-5/t 

f«cofc^t^^>a«* 1 6 - \dx*x*>mmmzm 

H, 0,a£fT2 1 6 - t'X*:X*>SEH, O, P (C 
H,) ,, P H, O, S 1 mMOfiSTlitS 1 1 l:<to 
T^«6IS®!LT*J^fc. iOS AMmi&l&&m%i t PtZ 1 

0B*ragajs:B-r^iii«c«kt3T. ^^ffii?©i6- 

n&HML^^SfcSRBHeBofc (B5) „ 7ttV7.i7 

»cT$ijp$nfc4 o um^iD^mm^m^L^-r. ft 
WMMvx^zmm*. ■?x>7rt*->iz'&-3x& z f- 
mzMtit-ztix^z. 3Ltz5\tmmttTv>®mz$>tzz> 

)iti7 , h*xirsy&ft^xmfrrLfzmt?-?> : mii5.zm. 
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2. 3 nmfl|t$<Z>«M&JE^LT^<SC: 1 h#. I"J7V 

[0 0 3 4] (fUJgtfiJ 5 ) (^SE^aj 3 ) fC*5^Tffl^fc 
*;i^:/K*X*>&#^£*;^:/h;*j ; H 

S (CH,) n COOH^ICf ^.TRi©K»$ffo 
fc. £?\ Xe7>7&fflK 10mW«J:T2ieffig 

iosA MK^tt^^ 2 fiJwe«*B-r * c t K 

*B£ffi-=>fc «6) . 7«VX^tCT«W$tl> u c4 0 
VX^/1:*->Jc^TteTtfC^j£;*nTl> 

U gt«MfroTU>XUfc. SSKArtfX:/ 

[0 0 3 5] (Sfe560!l6) (Sl35g«9|4) lcE«bfcri: 

Lit. VXi/tLT. -H4 0//m 
dt&^ifil^e^-S/'l^— >*#-r-5t)©^fflVifeo CI CD 
8B#WiCj@Jg7Kte£&^Kft3 i * 1 6 - fc?X 

*x-fc>mmmzmmi>tc. mi 6-k*x*x*>g?i§ 

h-o-Z. il*^IC-PH t O a S£j*0 1 6-fcfX*X* 
>SH,PO, (CH,) , i PHj OiSl mMCOjSS"CJI 
0S-r-5^ilCj:oT^J6iSiSLT*5^Ac. CCDSAMflM 

tt^mmv i 6 - b'x*x^>K^^a«*ffi*ffio 

(05) . 7\^Xi7\Z-CUm^ntzA0 nmn<D% 
^-^«»UTIr>«M4t». VX 

-?-CD&. ViBHRJPO 1 6 - fc'X*X*>&#^Tffifc 
iff oT'J >XIL $ SfcA r *fX^D-LTS£®^ 
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CDJ£$H^g?JPCD 1 6 - fc*X*X*>&Tg:btlfc& 1 't? 1 
B'JitiBKLifcZ n"-ft>*«nim 
MS?>^/t— j7D^— h^+J-fc HU— h ; Zn (CI 
O,) , • 6H t O**tt*lC5#miMl,fc. ZW&W 
l:i-3t, ISSLfcl 6 -k'X*X*>&2#TCQ&-3 
-PH, O.StZ n'W :*->£jWEJ£1,T, ZnTiB 

(0 7) . 7 ttTX5'fc:T*iiffll$n^:4 0 umftomft 

m^ : r-<D^\z$>tz^^7 : ti^u>mr^&^. i 

<t^^>*«±ICSS?e<J{CK*$n, *<J4. 6nmi3 

mm 2. 3 nmCOSg&mcO/P^) rc>3J*ffl&£«^rr-5£ 

Z rOC l.^H f OC l.Sffl^fcf^Tt), HtlBtlBj 
flCl 6-k , X*X*>K2»ftZr, HfA^^ 

g>mmrfm<t^* >mm±izmvmizwmt<n. »4. 

[0 0 3 6] St. <*tt«5) fcK*Uifcc:fc<, X 
e5>^«k 10mW^±T2WgS, Kftl^ 
30 L/c. ^X^<hLT. —ffl4 0 /zmcofe^ 

>®E^«?lCg®Ufe. CCOSAMM^tt^*4»<C2»$ 

*;^>*;u^>ef^*<*««E^ffi t7 fe (0 6) . 

^-C9&. dCOSfiSrMx^y-JUFTS^gfe^LT. 
U>XSrffofc«. ^^ICAr^xyp — UTSiS^-B- 

fc„ ht>)\,x >ij)v# >mttTtfm<t^?>m 
40 Lt^srt^ xyrv* h<)-\z£iTmm2n 

S'MliSSLfc lmMift&ifi (II) &fljit"v£ 

;U^>SECOi#^-SHSA^gEffl (II) S^COCu" 
•f ^>«r^LT5iHS$n. 2^-TJP©^^*^'h*)U# 

8). 7«VXi7lCT^JP^nfc4 0 /imft<DSm»Bg 
50 ^C0#1&{CS.fc-5^>^x*^^U>^Tfe^. -?-© 
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'&> z. costs £*fcx*y-;u.£Tewi&ifc#-f set 
sfe£«&*;U#yK;^#>gE#^. pg£#i (ii) 
^Cu ! Wt>SiSLfc. 5^l:Ar7D-LT 

<s*)4. 6nmg$©«I«tTl^:i: 
[0 0 3 7] 

[0ffiwf»J|ifriftil&] 



[0 2] 
[0 3] 
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[04] /t5'->J!lPX$n7t^;P^^'h*X*:>SfS 
AMMt^cogfe^te*^T«S0-r&S. 
[05] /1^->jrai£ft£:l 6-fc:'X*X3f;>&S 

[06] /t^->jni$nfc^^*^h*;p*>Ks 

AMJK<D«iC0T*^). 

[07] /1^->^I£ft*:l 6-k*X*X*>&2 
« S AMBI©#i3X;0T&.5. 

[08] /\^->*ai$nfc^^*yh*;^>s?2 

^ISco«SC0T*^„ 
[^coitt^] 

2 VXi? 

3 $i9viimto'&v>mt3-* 

4 OTS}gJ£ 

5 *r1»#^c9#te 

6 ^^;i/S 

7 4 o umftnmftmmttwm. 

8 'J >XfflJftx*/-;u 

9 m^mst^ 



/1^->S0X^nfc>-D^-9-> (S iO-) 



[01] 



[0 2] 
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(72)5£I|H# mm — * F^ — A(##) 4G077 AA03 BF02 ED06 EF01 EJ03 

^BSfl?^ISfljH(gSEg?l!iBr22#22^ -> 

(72)%W# P^Jft ®^ 

*B5Jff*(KrtTH{g©Kg?lW22#22^ -> 



